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[57] ABSTRACT 

The invention relates to a piston pump having a piston that 
is axially displaceable in a bush. In order to keep the piston 
in the bush in a manner secured against loss, a tubular ?lter 
is secured to the bush in the extension thereof; the ?lter has 
a smaller inside diameter than the bush and in this Way keeps 
the piston in the bush. 

8 Claims, 2 Drawing Sheets 
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PISTON PUMP 

BACKGROUND OF THE INVENTION 

The invention relates to a piston pump as de?ned here 
inafter. 

The piston pump is intended in particular as a pump in a 
brake system of a vehicle and is used to control the pressure 
in Wheel brake cylinders. Depending on the type of brake 
system, the abbreviations ABS, ASR, FDR and EHB are 
used for such brake systems. In the brake system, the pump 
serves for instance to return brake ?uid from a Wheel brake 
cylinder or a plurality of Wheel brake cylinders to a master 
cylinder (ABS) and/or to pump brake ?uid out of a supply 
container into a Wheel brake cylinder or a plurality of Wheel 
brake cylinders (ASR or FDR or EHB). In a brake system 
With Wheel slip control (ABS or ASR) and/or a brake system 
serving as a steering aid (FDR) and/or an electrohydraulic 
brake system (EHB), the pump is needed. With the Wheel 
slip control (ABS or ASR), locking of the Wheels of the 
vehicle during a braking event involving strong pressure on 
the brake pedal (ABS) and/or spinning of the driven Wheels 
of the vehicle in the event of strong pressure on the gas pedal 
(ASR) can for instance be prevented. In a brake system 
serving as a steering aid (FDR), a brake pressure is built up 
in one or more Wheel brake cylinders independently of an 
actuation of the brake pedal or gas pedal, for instance to 
prevent the vehicle from braking out of the lane desired by 
the driver. The pump can also be used in an electrohydraulic 
brake system (EHB), in Which the pump pumps the brake 
?uid into the Wheel brake cylinder or Wheel brake cylinders 
if an electric brake pedal sensor detects an actuation of the 
brake pedal, or in Which the pump is used to ?ll a reservoir 
of the brake system. 
Many such piston pumps are knoWn. One example that 

can be named is the piston pump knoWn from German Patent 
Disclosure DE 41 07 979 A1. 

The knoWn piston pump has a rodlike piston, Which is 
displaceably guided axially in a bush. For driving the piston 
to execute a reciprocating stroke motion, an eccentric ele 
ment drivable to rotate by an electric motor is used, Which 
acts upon the piston on a face end protruding out of the bush. 
The bush is inserted into a cylinder bore of a pump housing. 

For assembling the knoWn piston pump, its piston is 
introduced into the bush, and the bush is then screWed into 
the cylinder bore. The assembly often proves to be dif?cult, 
since the piston is not retained in the bush until after the bush 
has been inserted into the pump housing. This makes assem 
bly more dif?cult, especially in the case of piston pumps that 
have a piston restoring spring that forces the piston out of the 
bush. A further hindrance to assembly in many such piston 
pumps, Which are intended as pumps in hydraulic vehicle 
brake systems, is that a check valve is mounted as an inlet 
or outlet valve on the piston, so that even more individual 
parts have to be put together that gain a secure hold only 
after the bush together With the piston is inserted into the 
cylinder bore of the pump housing. 

OBJECT AND SUMMARY OF THE INVENTION 

The piston pump according to the invention has the 
advantage that the piston pump can be premounted as a 
compact structural group outside the pump housing. This 
structural group is sturdy and easily manipulated, and all of 
its parts are held together in a manner secured against loss. 
The structural group can be inserted simply, at minimal 
expenditure of labor, into a cylinder bore of the pump 
housing, for instance, by press-?tting. 
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2 
The piston pump has a holloW-cylindrical or tubular ?lter, 

Which has approximately the same diameter as the bush and 
is mounted on the bush on the end that protrudes from the 
piston. The ?lter surrounds the bush, or a part of the piston 
protruding from the bush. The ?lter has a loss-prevention 
means, Which protrudes inWard With respect to a bore of the 
bush and keeps the piston in the bush, for instance on an 
annular shoulder or at a right mounted on the piston. The 
loss-prevention means may be embodied annularly or 
holloW-cylindrically, for instance; that is, at least one point 
the ?lter has a smaller inside diameter than the bush. 
HoWever, it is also suf?cient for the loss-prevention means 
to be embodied as a protrusion or the like on only one or a 
feW points of the circumference. Depending on the 
embodiment, the loss-prevention means can in principle be 
located at any arbitrary point in the axial direction of the 
?lter in the axial direction. 

Mounting the ?lter on the bush in the extension thereof 
can be done for instance by adhesive bonding, screWing, a 
bayonet mount, and so forth. The mounting can also be done 
for instance by means of a press-?t, a snap or detent 
connection, or by a deformation such as crimping or caulk 
ing. 
With the aid of the easily mountable ?lter, a preassembled 

structural group that includes the bush and the piston is 
obtained. This has the advantage that the piston pump can 
easily be inserted into the pump housing With only a feW 
mounting steps or a feW manual operations. 
The ?lter can be embodied and mounted on the bush in 

such a Way that even before these parts are inserted into the 
pump housing, an axial alignment of the piston relative to 
the bush is created via this ?lter. 

This advantageously makes the installation of the parts 
that have to be built into the pump housing substantially 
easier. 
The invention Will be better understood and further 

objects and advantages thereof Will become more apparent 
from the ensuing detailed description of preferred embodi 
ments taken in conjunction With the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an axial section through a piston pump according 
to the invention; 

FIGS. 2 and 3 shoW details indicated by reference 
numeral II in FIG. 1 of modi?ed embodiments of the piston 
pump of the invention, on a different scale; and 

FIG. 4 shoWs a detail of a further modi?ed embodiment 
of a piston pump according to the invention, indicated by 
reference numeral IV in FIG. 1, on a different scale. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The piston pump of the invention, indicated overall by 
reference numeral 10, shoWn in FIG. 1 has a bush 12, Which 
is inserted into a stepped cylinder bore 14 of a hydraulic 
block that forms a pump housing 16. The hydraulic block, of 
Which only a fragment surrounding the piston pump 10 is 
shoWn in the draWing, is part of a slip-controlled hydraulic 
vehicle brake system not otherWise shoWn here. Inserted 
into it besides the piston pump 10 are hydraulic components, 
such as magnet valves and hydraulic reservoirs, and a master 
cylinder and a Wheel brake cylinder are connected to it. By 
means of the hydraulic block, the hydraulic components are 
hydraulically connected to one another. 
The bush 12 is a holloW-cylindrical turned part, With a 

bush bottom 18 integral With it. Its cylindrical inside surface 
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is rolled or cold-headed. The bush 12 may, however, also be 
produced in an especially simple Way as a cold-headed part 
Without metal-cutting surface machining. 

Arodlike piston 20 is received over approximately half its 
length in the bush 12. An end of the piston 20 located inside 
the bush 12 is axially displaceably guided by a guide ring 26 
on the inside surface of the bush 12 and is sealed off by a 
sealing ring 28. The other end of the piston 20, Which 
protrudes from the bush 12, is axially displaceably guided by 
means of a guide ring 22 directly in the cylinder bore 14 of 
the pump housing 16 and is sealed off by a sealing ring 24 
on the pump housing 16. 

For admitting ?uid, the piston 20 is provided With an axial 
blind bore 30 extending from its end located in the bush 12; 
near its bottom, this bore is intersected by transverse bores 
32. The piston 20 has a diameter smaller than an inside 
diameter of the bush 12, so that an annular interstice 34 
exists betWeen the piston 20 and the bush 12. The blind bore 
30 and the transverse bores 32 communicate through this 
interstice 34 and an open face end of the bush 12, With an 
inlet bore 36 Which discharges radially to the piston pump 12 
into the cylinder bore 14 at the level of the open face end of 
the bush 12. 
As its inlet valve 38, the piston pump 10 of the invention 

has a spring-loaded check valve, Which is mounted on the 
end of the piston 20 located in the bush 12. An ori?ce of the 
blind bore 30 is embodied as a conical valve seat 40, against 
Which a valve ball 42 is pressed, as a valve closing body, by 
a helical compression spring, acting as a valve closing spring 
44. The valve closing spring 44 is braced against a bottom 
of a cup-shaped valve cage 46, Which is produced as a 
deep-draWn part from sheet metal and has axial and/or radial 
openings 48. On its open end, the valve cage 46 has an 
encompassing annular shoulder 50, With Which it rests on the 
face end of the piston 20 located in the bush 12, and a radial 
?ange 52, at Which it is pressed against the face end of the 
piston 20 by a piston restoring spring 54. The valve ball 42 
and the valve closing spring 44 are received in the valve 
cage 46. The piston restoring spring 54 is embodied as 
stronger than the valve closing spring 44. The piston restor 
ing spring 54 is braced against the bush bottom 18. 

To drive the piston 20 to execute an axially reciprocating 
stroke motion, the piston pump 10 of the invention has an 
eccentric element 56, Which can be driven to rotate by an 
electric motor and against Whose circumference the piston 
20 is pressed by the piston restoring spring 54. 

The guide ring 26 located in the bush 12 and the sealing 
ring 29 are ?xed on the piston 20 in the axial direction 
betWeen the radial ?ange 52 of the valve cage 46 and a 
support ring 58 that rests on an annular shoulder 60 of the 
piston 20. 

In the region of the bush bottom 18, a cylindrical closure 
element 62 is pressed onto the bush 12; it acts to provide 
pressure-tight closure of the cylinder bore 14 and to ?x the 
bush 12 in the pump housing 16. The closure element 62 
may also be joined to the bush 12 via a crimped connection; 
a radial play may be provided betWeen the bush 12 and the 
closure element 62. An outlet valve 64 in the form of a 
spring-loaded check valve is accommodated in the closure 
element 62. The closure element 62 has a coaxial blind bore 
66, into Which a helical compression spring as a valve 
closing spring 68 and a valve ball 70 as a valve closing body 
are inserted. The valve ball 70 cooperates With a conical 
valve seat 72 Which is provided at an ori?ce of a center bore 
74 that axially penetrates the bush bottom 18. The valve seat 
72 can be shaped and hardened by stamping, or it can be 
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4 
made in a single operation With the bush 12 in the cold 
heading thereof. A ?uid outlet is provided through radial 
conduits 76 betWeen the bush bottom 18 and the closure 
element 62, into a radial outlet bore 78 in the pump housing 
16. 

In the extension of the bush 12, on its open end, a 
holloW-cylindrical ?lter 80 is mounted, Which has approxi 
mately the same diameter as the bush 12. The ?lter 80 has 
a ?lter screen 82, in the form of a tubular cloth, Which is 
spray-coated With a ?lter scaffold of plastic. The cloth is of 
metal or plastic. On its face end toWard the bush 12, the ?lter 
80 has a ring 86a, and on its end toWard the eccentric 
element 56 the ?lter 80 has a ring 86b. The tWo rings 86a, 
86b are integrally joined together by ribs 88. The ribs 88 and 
the rings 86a, 86b form the ?lter scaffold. A tubular ?lter 
cloth 90 rests in the ?lter screen 82. An in?oW to the piston 
pump 10 is effected from the inlet bore 36, betWeen the rings 
86a, 86b and ribs 88 of the ?lter scaffold, through the ?lter 
screen 82 and the ?lter cloth 90 into the open end of the bush 
12. To alloW the ?uid to ?oW out of the inlet bore 36 through 
the ?lter cloth 90 of the ?lter 80 into the interstice 34, there 
is a circumferential gap betWeen the ring 86a of the ?lter 80 
and the piston 20, or else the ring 86a is provided With some 
axial openings. 

For mounting on the bush 12, the ring 86a of the ?lter 80 
has an axially protruding collar 92, Which is placed in the 
manner of a close ?t on the bush 12. VieWed in the radial 
direction, the collar 92 of the ?lter 80 that encloses the end 
of the bush 12 is adapted to the bush 12 in such a Way that 
once the ?lter 80 and bush 12 have been put together, a 
press-?t is created betWeen the bush 12 and the collar 92 and 
accomplishes the retention of the ?lter 80 on the bush 12. 

The ring 86a, oriented toWard the bush 12, of the ?lter 
scaffold 84 forms a loss-prevention means for the piston 20 
before these parts are installed in the pump housing 16. The 
inside diameter of the ring 86a is smaller than an outside 
diameter of the end of the piston 20 located inside the bush 
12. In the selected preferred exemplary embodiment, the 
support ring 58 belongs to the end of the piston 20 located 
inside the bush 12, and thus in this exemplary embodiment 
the inside diameter of the ring 86a of the ?lter 80 is smaller 
than the outside diameter of the support ring 58. 

Via the support ring 58, the piston 20 has an encompass 
ing shoulder 93, oriented toWard the ?lter 80, on its face end. 
As long as the piston pump 10 has not yet been inserted into 
the pump housing 16, the ring 86a retains the piston 20 on 
its support ring 58 in the bush 12. Before the bush 12 is 
installed in the pump housing 16, the piston 20 can protrude 
out of the bush 12 only far enough that the shoulder 93 of 
the piston 20 comes to rest on the ?lter 80. 

The connection betWeen the ?lter 80 and the bush 12 that 
results from the press ?t betWeen the collar 92 and the bush 
12 is thus dimensioned as suf?ciently forceful that the piston 
restoring spring 54 cannot force the piston 20 out of the bush 
12. As a result, the ?lter 80 holds the piston 20 in the bush 
12 securely together before the bush 12 is inserted, together 
With the ?lter 80 and the piston 20, into the pump housing 
16. The collar 92 may grip the bush from the outside, as 
shoWn, or engage it from the inside (not shoWn). 
The assembly of the piston pump 10 of the invention is 

done by ?rst placing the valve closing spring 68 and the 
valve ball 70 of the outlet valve 64 in the closure element 62. 
Next, the bush 12 is press-?tted into the closure element 62 
or connected to it by crimping, and the spring 54 is placed 
in the bush 12. After that, the piston 20, With the support ring 
58 slipped onto it and With the guide ring 26 and sealing ring 
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28 as Well as the inlet valve 38 mounted on it, is inserted into 
the bush 12. By subsequent axially pressing on of the ?lter 
80, the piston 20 is retained in the bush 12 in a manner 
secure against loss, and the piston pump 10 is preassembled 
as a compact, easily manipulated structural group. In the 
proposed piston pump embodied according to the invention, 
a preassembled structural group is created that includes the 
piston 20, the inlet valve 38, the piston restoring spring 54, 
the outlet valve 64, the closure element 62, and the ?lter 80. 
After the preassembly, the complete preassembled structural 
group is inserted into the cylinder bore 14 of the pump 
housing 16. Apress ?t betWeen the bush 12 and the cylinder 
bore 14 effects sealing betWeen the inlet and outlet sides, or 
in other Words the loW- and high-pressure sides, of the piston 
pump 10. A caulking 94 of the pump housing 16 on the 
closure element 62 brings about a pressure-tight closure of 
the cylinder bore 14 on the high-pressure side of the piston 
pump 10 and ?xes the bush 12 in the pump housing 16. 

The ring 86b of the ?lter 80 has an inside diameter that is 
no larger or only slightly larger than the outside diameter of 
the part of the piston 20 that protrudes through the ring 86b. 
Even before the preassembled structural group is inserted 
into the pump housing 16, this accordingly provides guid 
ance of the piston 20 via the ?lter 80. Before the preas 
sembled structural group is inserted into the pump housing 
16, the end of the piston 20 protruding into the bush 12 is 
guided by the guide ring 26, and the end of the piston 20 
protruding out of the bush 12 is guided by the ring 86b of the 
?lter 80. 

In a modi?cation of this, it is also possible to embody the 
?lter 80 in such a Way that the guidance of the piston 20 
takes place not in the region of the ring 86b but rather in the 
region of the ring 86a. In that case, the ring 86a has an inside 
diameter only slightly larger than the outside diameter of the 
part of the piston 20 protruding through the ring 86b. To 
enable the ?uid to How into the interstice 34, the inside 
diameter of the ring 86a is interrupted at a plurality of points. 

Because the rings 86a, 86b of the ?lter 80 comprise 
plastic, the guidance of the piston 20 by the ?lter 80 can be 
achieved easily and Without particular production effort and 
expense, and Without the need to fear damage to the piston 
20. After the insertion of the bush 12 into the pump housing 
16, the piston 20 is no longer guided via the ?lter 80 but 
rather via the tWo guide rings 22 and 26, and thus the 
demands made of the material of the ?lter 80 can easily be 
met Without effort or expense. 

Even before the preassembled structural group is inserted 
into the pump housing 16, the piston 20 is guided and 
aligned With the aid of the ?lter 80, so that the preassembled 
structural group can advantageously be installed in the pump 
housing 16 very easily. Among other factors, this substan 
tially facilitates the introduction of the piston 20 into the 
guide and sealing rings 22, 24 that have been placed in the 
pump housing 16 beforehand. 

FIGS. 2—4 shoW examples of other possibilities for secur 
ing the ?lter 80, Which forms a loss-prevention means for the 
piston 20, to the bush 12. In the exemplary embodiment of 
FIG. 2, the bush 12 is provided on its open end, on the inside 
thereof, With a rounded groove 95, Which is engaged by an 
outWard-protruding radial collar 96 of the ?lter 80. The 
groove 95 is made by caulking 97 or by crimping of the bush 
12 once the ?lter 80 has been mounted on the bush 12. For 
its introduction into the bush 12, the radial collar 96 has a 
chamfer 98. The radial collar 96 rests on the bush 12 all the 
Way around, so that no dirt can thus get past the ?lter to reach 
the interstice 34. 
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In the exemplary embodiment of FIG. 3, an edge 100 of 

the bush 12 is deformed radially inWard by crimping and 
forms an undercut 102, Which is engaged from behind by the 
radial collar 96 of the ?lter 80. The crimping creates a 
durable connection betWeen the ?lter 80 and the bush 12. 

In the exemplary embodiment of FIG. 4, the ?lter 80 is 
mounted on the bush 12 With a detent connection. In the 
vicinity of the open face end of the bush 12, a groove 104 
is provided on its inside circumference. The groove 104 is 
preferably rectangular in cross section. A rectangular radial 
collar 106 of the ?lter 80 rests in this groove 104. For 
introducing the ?lter 80 into the bush 12, the bush 12 is 
provided With an inner chamfer 108. Because of the rect 
angular cross section of the groove 104 and the radial collar 
106, the ?lter 80 is retained so Well on the bush 12 that the 
?lter 80 is not separated from the bush either by the force of 
the piston restoring spring 54 or by any pull that might be 
exerted on the piston 20. 

In a modi?cation of this exemplary embodiment, the 
groove 104 may for instance be located on the outer cir 
cumference of the bush 12 instead. In that case, the radial 
collar 108 of the ?lter 80 protrudes radially inWard and can 
engage the groove 104 in this Way. 

In the embodiment of FIG. 4, the ring 86b of the ?lter 80, 
remote from the bush 12, forms the loss-prevention means 
for the piston 20. This ring 86b has a smaller inside diameter 
than the bush 12. Aside from a small guide gap, the outside 
diameter of the end of the piston 20 protruding into the bush 
12 is equivalent to the inside diameter of the bush 12. 
Accordingly, the inside diameter of the ring 86b of the ?lter 
80 is smaller than the outside diameter of the end of the 
piston 20 protruding into the bush 12. 

In the exemplary embodiment shoWn as a detail in FIG. 
4, the piston 20 is embodied in stepped fashion; the end of 
the piston 20 protruding into the bush 12 has a larger outside 
diameter than the end of the piston 20 protruding out of the 
bush 12. This creates a shoulder 93 at the piston 20. Before 
the preassembled structural group is inserted into the pump 
housing 16, the ring 86b of the ?lter 80 ?rmly retains the 
piston 20 via the shoulder 93, so that the piston 20 cannot 
slide out of the bush 12. 
The ?lter 80 rests sealingly With its rings 86 on the bush 

12 and on the cylinder bore 14, in order to prevent liquid 
?oWing to the piston pump 10 from ?oWing into the piston 
pump 10 Without passing through the ?lter screen 82 and the 
?lter cloth 90. 

In the embodiments of FIGS. 2—4, the ?lter 80 can also 
grip the bush 12 on the outside (not shoWn). 

Via the shoulder 90, the ?lter 80 forming the loss 
prevention means retains the piston 20. As the preferred 
selected exemplary embodiments shoW, the shoulder 93 can 
be located integrally directly on the piston 20 (FIG. 4), or 
else the shoulder 93 is located indirectly on the piston 20 
(FIG. 1), for instance via the support ring 58 connected to 
the piston 20. 
The foregoing relates to preferred exemplary embodi 

ments of the invention, it being understood that other 
variants and embodiments thereof are possible Within the 
spirit and scope of the invention, the latter being de?ned by 
the appended claims. 
We claim: 
1. A piston pump, comprising a pump housing, a bush in 

said pump housing, a piston Which is drivable to execute a 
reciprocating stroke motion and is received axially displace 
ably at least partially in said bush Which is insertable into 
said pump housing, the piston pump (10) has a ?lter (80), 
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Which is mounted on the bush (12) and Which has a 
loss-prevention means (86a, 86b), that protrudes inward past 
an end edge of the bush (12), that keeps the piston (20) in 
the bush (12), and the ?lter (80), in the region of the 
loss-prevention means has an inside diameter Which is 
smaller than an outside diameter of the piston (20). 

2. The piston pump according to claim 1, in Which the 
?lter (80) is embodied holloW-cylindrically. 

3. A piston pump, comprising a pump housing, a bush in 
said pump housing, a piston Which is drivable to execute a 
reciprocating stroke motion and is received axially displace 
ably at least partially in said bush Which is insertable into 
said pump housing, the piston pump (10) has a ?lter (80), 
Which is mounted on the bush (12) and Which has a 
loss-prevention means (86a, 86b), that protrudes inWard past 
an end edge of the bush (12), that keeps the piston 20 in the 
bush (12), and the ?lter (80) is mounted on the bush (12) in 
an extension of the bush (12). 

4. The piston pump according to claim 3, in Which the 
?lter (80) and the bush (12) are joined together in the manner 
of a close-tolerance ?t. 

1O 
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5. The piston pump according to claim 4, in Which the 

?lter (80), for being secured to the bush (12), has a press ?t 
With regard to the bush (12). 

6. The piston pump according to claim 3, in Which the 
?lter (80) is mounted on the bush (12) via a snap or detent 
connection (95, 96; 104, 106). 

7. The piston pump according to claim 3, in Which the 
?lter (80) is mounted on the face end of the bush (12) by 
means of a local deformation. 

8. A piston pump, comprising a pump housing, a bush in 
said pump housing, a piston Which is drivable to execute a 
reciprocating stroke motion and is received axially displace 
ably at least partially in said bush Which is insertable into 
said pump housing, the piston pump (10) has a ?lter (80), 
Which is mounted on the bush (12) and Which has a 
loss-prevention means (86a, 86b), that protrudes inWard past 
an end edge of the bush (12), that keeps the piston (20) in 
the bush (12), and the loss-prevention means forms guides 
(86a, 86b) on the ?lter (80) that guides the piston (20). 

* * * * * 


